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T -cel1 rich, small lymphoid infiltrates of the skin may cause 
considerable problems in the differential diagnosis of reactive 
versus neoplastic lymphoproliferations, particularly when 
they lack the morphologic and immunophenotypical criteria 
for a malignant lymphoma. \Ve did histologic, immunohis-
tologic, and gene rearrangement studies on 10 biopsies from 
patients with persistent nodular T -cell- rich skin lesions re-
fractory to topical therapy. Based on clinical and immuno-
histochemical findings, no discrimination was possible be-
tween reactive lesions and malignant lymphoproliferations. 
Histologically, most of the cases contained T -lymphocytic 
infiltrations that were assumed to be reactive; however, in 
four biopsies a neoplastic infiltration could not be excluded. 
Although the T-cell receptor (TCR) fJ chain and the immu-
D ense cutaneous infiltrates of small lymphoid cells are a relatively frequent occurrence. Their heteroge-. neity makes it often difficult for the dermatopathol-ogist to arrive at a conclusive diagnosis with respect to the benignity of the lesion [1 J. Divergence in 
clinical appearance is unreliable in differential diagnosis [2]. The 
patients present with solitary or widespread flesh-colored dermal 
nodules or plaques, most often without accompanying itch or pain. 
Little is known regarding the etiology or the natural course of these 
lesions; some of them are caused by hyperimmune reactions to cer-
tain drugs, local injections, or arthropod bites [1,3 -7]. Appropriate 
treatment of the patient, however, requires a discrimination be-
tween benign reactive infiltrates and malignant lymphoprolifera-
tive disease. 
Immunophenotyping is especially helpful for the investigation of 
small lym phoid B-ceJl - derived infiltrates because the presence of 
monoclonal B-cell proliferation is detectable by light-chain restric-
tion. A clonal immunohistochemical marker for T-cell prolifera-
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CD: cluster of differentiation 
H &E: hematoxylin-eosin 
IgH: immunoglobulin heavy chain 
MF: mycosis fungo ides 
PAS: periodic acid-Schiff's reagent 
TCR: T-cell receptor 
TCRp: T-cell receptor fJ chain 
noglobulin heavy chain (IgH) genes were in germ-line con-
figuration in nine of 10 cases, indicating a predominantly 
polyclonallymphocellular infiltrate, in one patient without 
clinical evidence of malignant lymphoma at presentation a 
clonally rearranged TCR fJ chain gene with the IgH gene in 
germ-line configuration was detected. One year later, the 
patient developed a cutaneous pleomorphic T-cell lym-
phoma and subsequently a large cell anapl;lstic (CD30+) 
T-cell lymphoma in an inguinal lymph node. We conclude 
that clonal T-cell proliferations can be detected by molecular 
genetic analysis ofT -cell- rich, small lymphoid infiltrates of 
the skin. This finding may precede development of an overt 
malignant T-cell lymphoma.] Invest Den'natol 95:292-295, 
1990 
tions, however, still is not avai lable and the value of immune 
markers in T-cell-rich infiltr~tes is limited to advanced stages of 
disease. T cell s in early neoplastic infiltrates exhibit antigenic cell-
surface profiles basically similar to those in chronic inflammatory 
lesions l8] . Recently, it has been shown that the application of 
molecular genetics is a promising approach for recognizing clonal 
T-cell proliferations in various cutaneous T-cell disorders [9,1 01. 
Earlier investigations focussed either on cutaneous T-celllympho-
mas such as m.ycosis fungoides (MF) and Sezary syndrome, or on 
clinically or histologically characteristic T-cell proliferative lesions 
such as lymphomatoid rapulosiS, Mucha-Habermann disease, and 
other rare disorders [11 . 
In the present study, we analyzed the genotype of 10 case 
with small lymphocytic T-cell infiltrates that histologically could 
not be assigned to a disease entity and where the benignity could not 
be elucidated by clinical and histologic examinations. One of the 
cases showed clonal rearrangement using a probe for the T-cell 
receptor (TCR) f3 chain gene. Similar to what has been shown in 
cutaneous Iym~hoid hyperplasia by rearrangement analyses of the 
unmunogiobullI1 genes l1 2j, genotypic analysis of small T-cell de-
rived lymphoid infiltrates of the skin may help to detect cases with 
monoclonal lymphocellular proliferations and to discriminate be-
tween benign and malignant lymphoid infiltrates of the skin. 
MATERIALS AND METHODS 
Patients Biopsies were taken from patients (six male, four fe-
male) presenting with solitary or sometimes multiple skin nodules. 
The lesions were reported to have existed for several (up to seven) 
years and were refractory to local steroid therapy. The age range was 
between 27 and 60 years (see T able I) . No signs of lymphopro-
liferative disease affecting other organs were detected. Thorough 
physical examination, blood and bone marrow cytology, serum elec-
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Table I. Clinical, Immunohistochemical, and Genotypical Findings in Patients with Cutaneous T-Cell- Rich Lymphoid Infiltrates· 
Patient Age Sex Localization T/B CD4 :CD8 TCRp/IgH 
1 46 F Face T+ 10%B 3 :1 gig 
2 39 M Breast T 6: 1 gig 
3 38 M Breast + arm T+ foll 3:1 gi g 
4 50 M Face + arm + breast T nd gig 
5 60 F Arm T+ 10%B 4:1 gig 
6 27 M Arm + leg T+foll 3 : 1 gi g 
7 27 F Face T nd gi g 
8 57 F Breast T+ 30%B 4 : 1 gig 
9 58 M Face T 3:1 gig 
10 50 M Breast + arm T 5: 1 ri g 
• foIl, presence of fo llicles; g, germ-line; r, rearranged; T C Rp, T-cell receptor P chain gene; IgH, immunoglobulin heavy chain gene. 
trophoresis, and abdominal sonography was performed in every 
patient at presentation. Chest x rays were taken in most patients 
and i n two patients (6 and 10) more extensive investigations 
(total body gallium-scintigraphy o·r computer tomography) were 
conducted . 
Biopsy specimens were divided after excision. One half was fixed 
in formalin and processed for routine histology. The other half was 
snap frozen and stored at -70 0 C. 
Histology and Immunohistochemistry Five-micrometer-
thick sections were cut from formalin-fixed, paraffin-embedded 
material. They were routinely stained with hematoxylin-eosin 
(H&E) , Giemsa, Gomori's silver impregnation, and periodic acid-
Schiff's reagent (PAS) . Cases were reviewed independently by the 
Lymph Node Registry at the Department of Pathology and by the 
Department of Dermatology. Immunohistochemica l studies were 
performed on cryostat sections using an immunoperoxidase method 
~igure 1. Histology of the skin biopsy from patient 10, which shows T-cell receptor P chain gene rearrangement. (a) Subepidermal and perivascular tissue 
mfiltrated by small lymphoid cells with minimal focal epidermotropism. H&E. Bar, 200 pm. (b) Infiltrate in the subepidermal area without epidermotropism. 
H&E. Bar, 100 pm. (e) High-power magnification showing cerebriform nuclei in the majority of the lymphoid ce ll s. H&E. Bar, 18 pm. 
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Figure 2. Skin biopsy from parient 7. (a) D iffuse dermal infiltrate com-
posed of small lymphoid cells and epithcloid cell clusters. H &E. Bar, 100 
11m. (b) The T cells are predominantly small and exhibit variab le cytological 
features (pleomorphic). H&E. Bar, 18 f.l.tn . 
with th e following monoclonal antibodies: CD2 (Lyt3). CDS 
(Leu-l) . CD3 (Leu-4). CD4 (OKT4). CD8 (OKT8). CD1~ (VIL-
Al). CDll c (KiMl) . CD22 (HD39 and T015). CD25 (antl-Tac). 
anti, IgG. anti-I gM. anti-IgD, anti-Kappa, antI -Lambda, and (prolIf-
eration-associated antigen) Ki67 . 
Genotyping For DNA extraction, tissues were thawed and e~­
traction was performed as descri~ed elsewhere [13]. DNA was dI-
gested using three different restnctlon enzymes (Eco RI , Bam HI, 
and Hind III), then separated on 0 .7% agarose gels, and transferred 
to nitrocellulose paper according to Southern (14] . The fi.lters wer~ 
hybridized to a radioactively labeled probe and aucoradlOgraphed 
for 24 h -8 d at -70°C. Probes used in this study were an IgH 
joining probe [15J and a TCRp gene probe Jurkat/31 (16}. Rearran-
gement was scored by the presence of a new band 111 addition co the 
germ-line bands. 
RESULTS 
Histology and Immunohistochemistry Insignificant epider-
mal changes were present in most of the cases, but pronounced 
epidermotropism, especially Pautrier-like abscesses, were not found 
in any of the specimens. Lymphoid infiltrates were dense or moder-
ately dense and involved the lower dermis in most cases, in patients 
1, 2.8. and 10 (Fig la,b) the subcutis as well. In these latter cases, the 
occurrence of small to medium-sized lymphoid cells with pleomor-
phic or cerebriform (case 10; Fig I e) nuclei was suspicious for a 
malignant T -cell proliferation. Although patIents. 2, 4. 9, and 10 
predominantly had monomorphous lymphoid cell infiltrates, the 
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other biopsies contained varying numbers of admixed plasma cell , 
eosinophils, and mast cells. In cases 4 and 7 (Fig 2a,b) small clusters 
of epithelioid cells were present as well. 
The most relevant immunophenotypic data are given in T able 1. 
Minor B-cell proliferations were encountered in cases 1, 5, and 8, 
and with presence of follicul ar structures in cases 3 and 6. Ig lighr- Or 
heavy-chain restriction did not occur. The CD4: CD8 ratio ranged 
from 3 : 1 to 6 : 1. AT-cell antigen loss was not evident in any of the 
biopsy specimens. CD25 was found to be positive in 80% oflymph-
oid cells in case 10, in 60% in case 8, in 30% in case 9, and below 
20% in case 2. The proliferation rate as determined by nuclear 
staining with Ki67 never exceeded 15% and only insignificanrl.-
varied between the eight cases (including case 10). 
Immunogenotyping The DNA from all patients contained 
their IgH genes in germ-line configuration. Also , nine of 10 cases 
had no TCRp gene rearrangement. Only case 10 revealed a 
rearranged band after restriction w ith Bam HI and Eco RI when 
probed for the TCRp gene (Fig 3a,b). 
DISCUSSION 
U sing cytologic criteria several subgroups of small lymphoid infil-
trates of the skin can be differentiated: (1) lymphocytic (round 
dense), (2) cerebriform (small cells with convoluted nuclei), (3) 
pleomorphic (small and medium-sized lymphoid cells with vary~g 
morphology), (4) centrocytic (small to medium-sized cells WIth 
irregular, sometimes cleaved nuclei), (5) mixed (lymphocytes ad-
mixed with other cell types such as plasma cells or eosinophils). In 
this study we examined patients with small T -cell- rich infiltrates 
belonging to histologic group 2 or 5. 
Of our 10 patients with small lymphoid infiltrates of the skin, one 
male patient (case 10) showed genotypic evidence of clonal T-~e11 
proliferation. The biopsy was taken in 1985, after several reddl h 
plaques had developed on his arms and trunk within 11- years. Histo-
logic diagnosis was of a T-cell pseudolymphoma, because the cell 
of the predominantly patchy infiltrates were small to medium-sized 
cerebriform lymphocytes without admixed large atypical cells. Pro-
nounced epidermotropism was not encountered. One year later. 
however, numerous plaques, some with superficial ulceration, ap-
peared on the whole integument. The infi ltrates now consisted of 
medium-sized pleomorphic T cells with numerous atypical mitoses 
and diagnosis of pleomorphous T-cell lymphoma was established. 
Subsequently, a large cell anaplastic (CD30+) T-cell lymphoma 
was diagnosed from an enlarged inguinal lymph node . Thus, the 
presence of a clonal iniiltrate in the early lesion reflected earll' 
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Figure 3. Southern blots hybridized for the TCRp chain gene afrer D A 
restriction with (a) EcoRI and (b) BamHI. A rearranged band is evident in 
patient 10 (Pl 0) , indicated by arrows, whereas only germ-line configuration 
is encountered in patient 1 (Pl) and in placental control DNA (C). Size of th~ 
germ-line fragments is given in kilobase pairs. 
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malignant lymphoma in this patient; this could not have been fore-
seen, not even on retrospective study, by morphology or immuno-
phenotyping. 
In the past, clinically benign T-cell infiltrates such as pityriasis 
lichenoides acuta and lymphomatoid papulosis, pagetoid reticulosis, 
or granulomatous slack skin were shown to contain clonal T-cell 
populations [17 - 20). Even though these findings make clear that 
the presence of clonality does not necessarily imply malignancy 
[21], our investigations demonstrate that c10nality in T-cell infil-
trates may indicate an early stage of malignant lymphoma, espe-
cially if the lesions cannot be diagnosed clinically as one of the 
'aforementioned disease entities. 
Most of the analyzed small lymphoid T-cell infiltrates of the skin 
in o ur series, especially those belonging to histologic group 5, did 
not show genotypic evidence of clonal Iymphoproliferation. IgH 
genes were found in germ-line configuration in every case, thus 
confirming the immunohistochemical findings of polyclonal Ig 
heavy- and light-chain gene expression. These polyclonal infiltrates 
are generally interpreted to reflect a, reactive immune response, as 
they normally are due to the presence of a variety of antigens that 
lead to activation and proliferation of large numbers of individual 
lymphocytes bearing different antigen receptors. There are, how-
ever, examples of polyclonal activation caused by antigen-
independent polyclonal lymphocyte activation that have disease 
character. For example, in lupus erythematosus polyclonal B-cell 
activation escapes normal feedback regulation of antibody produc-
tion physiologically due to antigen elimination of the synthesized 
antibodies. Similar pathogenetic mechanisms may also operate in 
cutaneous lymphoid infiltrates; Eckert and co-workers [22) 
presented a series of polyclonal follicular pseudo lymphomas that 
spread continuously despite various therapeutic efforts. We have 
made similar observations during follow-up of our own patients. 
Therefore, polyclonality is not necessarily associated with a benign 
cl inical course. 
This notion is further supported by the fact that B- and T-cell 
lymphomas may have an initial phase with polyclonal activation; in 
fact, such an early polyclonal phase has been demonstrated for Ep-
stein-Barr virus-associated B-celilymphomas in immunocompro-
mised hosts [23,24) and in patients with adult T-cell Iymphoma/ 
leukemia [25]. In the skin, infectious agents may playa similar role. 
For example, reactive B-cell infiltrates as well as malignant B-cell 
lymphomas have been reported to develop in patients with Borrelia 
burgdorferi-infection [26] . 
In general, T-cell-rich infiltrates without T-cell receptor gene 
rearrangement can be regarded as benign reactive lesions in which 
the frequency of malignant transformation is extremely low ac-
cording to our experience. Furthermore, an oligoclonal and finally 
monoclonal selection process is likely to occur before a clinically 
malignant disease process is detectable. However, patients with ex-
tensive but polyclonal T-cell proliferative disease of the skin may 
require treatment. 
Our results demonstrate that the combination of histology, im-
munophenotyping, and rearrangement studies of sequential biop-
sies is necessary to recognize malignant cutaneous T-celllympho-
mas in an early stage, or to catch the transition from a 
prelymphomatous or even reactive state into overt malignant lym-
phoma with cutaneous manifestation. 
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